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© A seat cushion (14) of a vehicle front seat (10), 
including a cushion panel (30) and a cushion frame 
(32), in which the cushion panel (30) and the cushion 
frame (32) are elastically held together in close prox- 
imity to a front edge portion of the cushion panel 
(30) by means of a torsion spring (64), and are 
connected together at a rear portion of the cushion 
panel (30) by means of a pair of rear-linking mem- 
bers (68) which is subjected to an urging force in a 
tension direction by a pair of tension springs (66). 
Thus, the seat cushion (14) can be formed with a 
simplified spring arrangement, and provides easy 
tuning of these springs because the tension spring 
exhibits a linear spring characteristic. Furthermore, 
the seat cushion (14) eliminates pitching because 
the cushion frame (32) and the cushion panel (30) 
are connected together at the rear portion thereof 
behind a hip point of an occupant who is seated in 
the front seat. Moreover, the seat cushion (30) pro- 
vides a wider space for an occupant seated in the 
rear of a vehicle to stretch his legs. 



FIG. \ 



—16 



66 




48 



68A 
(68) 



48 46 



Rank Xerox (UK) Business Services 
13. 10/36/3.3. 1» 



BNSDOCID: <EP 0548924A1 J_> 



1 EP 0 548 924 A1 2 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a seat cushion 
structure for use in a vehicle front seat. 

2. Background Information 

A seat cushion for use in a front seat generally 
includes: a cushion portion, which is formed by a 
cushion pad on which an occupant is seated; and, 
a cushion frame, which extends around the outer- 
lower periphery of the cushion portion so as to 
form a frame member of the seat cushion. In 
addition, the cushion frame is provided with several 
different springs, which span the cushion frame in 
order to increase cushion-ability of the seat cush- 
ion. For one example of this structure, reference is 
made to Japanese Utility Model Application Laid- 
Open No. 63-29460. 

FIG. 19 illustrates a seat cushion structure dis- 
closed in the above application, which includes 
sinusoidal springs 200 and a pair of compression- 
coiled springs 202. The sinusoidal springs 200 
span substantially the entire underside of a seat 
cushion 204. The compression-coiled springs 202 
are positioned beneath the buttocks of a seated 
occupant. (This position will hereinafter be referred 
to as a "hip point") 

In a seat cushion structure of this type, how- 
ever, the different types of springs-the sinusoidal 
spring 200 and the compression-coiled spring 202 
in the above case-are arranged in an intricate man- 
ner. Accordingly, problems with such a spring ar- 
rangement lie in that it is difficult to identify how 
each of the springs-again, the sinusoidal spring 200 
or the compression-coiled spring 202 in the above 
case-exercises a cushion-ability effect on the entire 
seat cushion 204, and thus tuning (i.e., adjustment) 
of these springs is difficult to carry out. 

SUMMARY OF THE INVENTION 

In view of the above-described fact, an object 
oi the present invention is to provide a seat cush- 
ion structure for use in a vehicle front seat, in 
which easy tuning of springs is achievable. 

The seat cushion structure according to the 
present invention comprises: a cushion portion, on 
which an occupant sits; a supporting panel, which 
is curved into a predetermined shape so as to form 
a surface for supporting the occupant seated on 
the cushion portion, the supporting panel being 
overlaid with the cushion portion such that the 
supporting panel and the cushion portion are as- 
sembled together; a supporting member, which ex- 
tends around the outer-lower periphery of the cush- 



ion portion so as to support the supporting panel; a 
first connecting device, which elastically connects 
between the supporting member and the support- 
ing panel in the vicinity of a front edge portion of 
5 the supporting panel; a pair of second connecting 
devices being swingably disposed respectively 
about a fulcrum thereof which is positioned at an 
intermediate portion of the second connecting de- 
vice, wherein one end portion of the second con- 
io necting device is connected to each side portion of 
the supporting panel at a location in a rearward 
direction of the vehicle front seat from a hip point, 
the other end portion of the second connecting 
device being subjected to an urging force in a 
75 tension direction; and, a first urging device dis- 
posed between the second connecting device and 
the supporting member to urge the other end por- 
tion of the second connecting device. 

According to the present invention with the 
20 above construction, when the occupant is seated 
on the cushion portion, an occupant's weight is 
applied to the supporting panel, which is overlaid 
with the cushion portion such that they are com- 
bined together. The supporting panel is curved into 
25 a desired shape in order to form a supporting 
surface for a seated occupant. A feeling of greater 
comfort is thereby produced when compared with 
another supporting panel which is made of, for 
example, a planar plate member and the like. In 
30 addition, the supporting panel and the supporting 
member are elastically held together in close prox- 
imity to the front edge portion of the supporting 
panel by means of the first connecting device. 
Furthermore, the second connecting device is con- 
35 nected to each side portion of the supporting panel 
at a location in the rearward direction of the ve- 
hicle, whereby the supporting pane! is elastically 
connected to the supporting member via the first 
urging device. The entire supporting panel is there- 
40 by elastically supported by the supporting member. 
In addition, the first urging device, which is used in 
union with the second connecting device, has an 
urging force acting in a tension direction. That is, 
the first urging device exhibits a linear spring char- 
ts acteristic in accordance with Hooke's law. This 
makes it easier to observe the way in which the 
first urging device in use exercises an effect on the 
entire seat cushion due to the spring characteristic 
of the first urging device than the use of a different 
50 urging device, such as a compression-coiled spring 
and the like, which provides a non-linear spring 
characteristic associated with its urging force in a 
compression direction. As a result, easy tuning of 
the first urging device is achievable. 
55 An urging device, which involves the urging 

force acting in the compression direction, must 
inevitably be disposed under a hip point of a seat- 
ed occupant. However, the first urging device ac- 
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cording to the present invention need not be be- 
cause the first urging device has an urging force 
acting in the tension direction. This provides a high 
degree of freedom of layout, so that the first urging 
device can be positioned, for example, at each side 
portion of the supporting panel. As a consequence, 
a space under the seat cushion, or rather beneath 
the supporting panel is made available, thereby 
allowing an occupant seated in the rear of the 
vehicle to further stretch his legs therein. 

The one end portion of the second connecting 
device is connected to each side portion of the 
supporting panel at a location in the rearward direc- 
tion of the vehicle from the hip point of the oc- 
cupant seated on the cushion portion. The support- 
ing panel is thereby prevented successfully from 
resonating with the sway of the occupant in a 
longitudinal direction of the vehicle or vibrations 
imparted to a vehicle body from a rough roadway 
when the vehicle runs thereon, as compared with 
the above connected location between the support- 
ing panel and the second connecting device being 
coincident with, for example, the hip point. As a 
consequence, the supporting panel can be pre- 
vented from swinging about a transverse axis of the 
vehicle body. (This phenomenon will hereinafter be 
referred to as "pitching.") 

A seat cushion structure according to a second 
aspect of the present invention further comprises a 
shaft-shaped member, which spans between the 
fulcrums of the pair of second connecting devices. 

According to the second aspect of the present 
invention with the above construction, the pair of 
second connecting devices is connected together 
via the shaft-shaped member, of which a shaft axis 
corresponds with a line extending between the 
fulcrums of the pair of second connecting devices. 
When the vehicle takes a curve in the road, an 
occupant's center of gravity is relatively displaced 
by inertial force which acts on the occupant, so that 
deflection will occur at the fulcrums (i.e., a central 
point of swing) of each of the second connecting 
devices. As a result, the supporting panel and yet 
the surface of the seat cushion tend to swing a 
small amount about a longitudinal axis of the ve- 
hicle body. (This phenomenon will hereinafter be 
referred to as "rolling.") However, this rolling can 
be avoided by the pair of second connecting de- 
vices having the shaft-shaped member. 

Furthermore, a seat cushion structure accord- 
ing to a third aspect of the present invention com- 
prises a first connecting device which includes a 
torsion spring and at least one movable piece, the 
at least one movable piece being positioned at a 
location where the torsion spring is urged into 
contact with the supporting panel, whereby the at 
least one movable piece is held in the vicinity of 
the front edge portion of the supporting panel so as 



to be slidable in response to a quantity of elastic 
deformation of the torsion spring. 

According to the third aspect of the present 
invention with the above construction, the first con- 

5 necting device includes the torsion spring and the 
movable piece. The movable piece is fitted to the 
torsion spring at a location where the torsion spring 
is urged into contact with the supporting panel. The 
movable piece is thereby retained in the vicinity of 

w the front edge portion of the supporting panel so as 
to be slidable depending upon an amount of elastic 
deformation of the torsion spring. 

When the occupant is seated on the cushion 
portion, the torsion spring will deform elastically 

75 according to an occupant's weight. At the same 
time, the movable piece is slid by the amount of 
elastic deformation of the torsion spring, which 
results in less resistance to swing than when the 
torsion spring is urged into direct contact with the 

20 supporting panel in close proximity to the front 
edge of the supporting panel. The movable piece 
can thereby be moved smoothly in the vicinity of 
the front edge portion of the supporting panel. As a 
consequence, the front seat acquires increased 

25 cushion ability around a front portion of the cushion 
portion. 

According to a fourth aspect of the present 
invention, a seat cushion structure for use in a 
vehicle seat includes a cushion portion on which an 

30 occupant sits; links supporting the cushion portion 
so that the cushion portion is freely movable in 
vertical directions of a vehicle; a supporting mem- 
ber supporting the cushion portion via the links; 
and urging means for applying tensile force to 

35 areas between respective predetermined areas of 
the links and a predetermined area of the support- 
ing member so that the cushion portion is urged 
upward via the links. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view, illustrating a front 
seat which uses a seat cushion structure in 
accordance with a first embodiment of the 
45 present invention; 

FIG. 2 is a perspective view, illustrating the seat 
cushion structure of FIG. 1, but with a cushion 
pad incorporated therein; 

FIG. 3 is a partly exploded perspective view, 
50 showing a cushion panel of FIG. 2 along with an 

arrangement for connecting the cushion panel 
and a pair of rear-linking members; 
FIG. 4 is a perspective view, showing a cushion 
frame of FIG. 2; 
55 FIG. 5 is a partly exploded perspective view, 
illustrating an arrangement for connecting a tor- 
sion spring of FIG. 4 and the cushion panel of 
FIG. 3; 
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FIG. 6 is an end view, illustrating a slider of FIG. 
5 in a non-sliding state; 

FIG. 7 is an end view, illustrating the slider of 
FIG. 6, but which has slid on a slide base from a 
state shown in FIG. 6; 5 
FIG. 8 is a plan view, illustrating a roller which 
remains fitted to a linear portion of the torsion 
spring, the roller being substituted for the slider 
of FIG. 5 through FIG. 7; 

FIG. 9 is a plan view, illustrating a slide base w 
which is formed with a concave portion for the 
roller of FIG. 8 to be positioned therein; 
FIG. 10 is a perspective view, illustrating the 
seat cushion structure of FIG. 2, but with the 
torsion spring replaced by a pair of front-linking 75 
members according to a second embodiment; 
FIG. 11 is a perspective view, illustrating the 
cushion frame of FIG. 4, but with the pair of 
rear-linking members being connected together 
via a connecting rod in accordance with a third 20 
embodiment; 

FIG. 12 is a cross-sectional view, showing a 
construction for connecting between the rear- . 
linking member and one end portion of the 
connecting rod, both of which are shown in FIG. 25 

11; 

FIG. 13 is a perspective view, showing a re- 
inforcing member and the rear-linking member, 
the latter being connected to one end portion of 
the former, in order to illustrate the operation of 30 
the third embodiment shown in FIGS. 11 and 12; 
FIG. 14 Is a cross-sectional view taken along 
line 14-14 of FIG. 13; 

FIG. 15 is a descriptive illustration, showing a 
state in which rolling has occurred at each con- 35 
necting structure which is shown in FIGS. 13 
and 14; 

FIG. 16 is a perspective view, illustrating the 
connecting rod of FIG. 11, but with an intermedi- 
ate portion thereof being bent in the forward 40 
direction of a vehicle according to a fourth em- 
bodiment; 

FIG. 17 is a perspective view, showing a rear 
portion of the cushion frame of FIG. 11 accord- 
ing to the third embodiment, but with a pair of 45 
mounting brackets disposed therein in accor- 
dance with a fifth embodiment, in order to facili- 
tate the mounting of the connecting rod there- 
between; 

FIG. 18 is a perspective view, showing a torsion 50 
spring according to a sixth embodiment, which 
is substituted for the connecting rod of FIG. 16; 
and, 

FIG. 19 is a perspective view, showing a con- 
ventional seat cushion structure. 55 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

A seat cushion structure for use in a front seat 
according to a first embodiment of the present 
invention will now be described with reference to 
FIG. 1 through FIG. 5. Note that arrows "FR", 
"UP", and "IN" shown in the accompanying draw- 
ings respectively represent: the forward direction of 
a vehicle; the upward direction thereof; and, an 
inward direction thereof relative to a transverse axis 
of the vehicle. 

FIG. 1 illustrates a front seat 10 which includes: 
a seat back 12 for supporting the back of an 
occupant; a seat cushion 14 for supporting the 
buttocks; and, a head rest 16 for supporting the 
head. A seat back frame 18, which has a substan- 
tially frame shape, is disposed within the seat back 
12 so as to support the seat back 12. The seat 
back frame 18 is provided with different types of 
back springs 20 and 22 which span the seat back 
frame 18. The seat back frame 18 is swingably 
connected to a hinged plate 24 at a lower end 
portion of each side portion 18A of the seat back 
frame 18. The hinged plate 24 is mounted at a rear 
end portion of each side portion 44A of a cushion 
frame 32, of which details are found hereinafter in 
the appropriate description. The seat back 12 is 
thereby permitted to incline in relation to the seat 
cushion 14. 

Next, a configuration of the seat cushion 14 will 
be described in detail. 

Referring to FIG. 2, the seat cushion 14 is 
formed of: a cushion pad 26, which forms a cush- 
ion portion, an upper surface thereof being covered 
with a cushion cover 28; a cushion panel 30, which 
acts as a supporting panel, the cushion panel 30 
being overlaid with the cushion pad 26 such that 
these two members are combined together; and, a 
cushion frame 32, which serves as a supporting 
member, the cushion frame 32 and the cushion 
panel 30 being connected together. Further de- 
scription will be given in this order. 

Referring to FIG. 3, the cushion panel 30 is 
formed by a plate member being bent into a de- 
sired shape. The cushion panel 30 includes a rear 
concave portion 30A, which has a predetermined 
radius of curvature that varies gradually. The rear 
concave portion 30A is formed with a plurality of 
lightening holes 34 so as to make the portion 30A 
lighter. The cushion panel 30 further includes an 
intermediate convex portion 30B which extends 
continuously from a front edge portion of the rear 
concave portion 30. The intermediate convex por- 
tion 30B has an arcuate surface which is smoother 
than that of the rear concave portion 30A. The 
intermediate convex portion 30B is formed with a 
plurality of lightening holes 36, with each diameter 
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of the lightening holes 36 being larger than that of 
the lightening holes 34 of the rear concave portion 
30A. When an occupant is seated on the seat 
cushion 14, a hip point of the occupant is located 
substantially between the intermediate convex por- 
tion 30B and the rear concave portion 30A, but 
slightly offset toward the latter. 

In addition, the cushion panel 30 includes a 
front-central planar portion 30C, which extends 
continuously from a front edge portion of the inter- 
mediate convex portion 30B. The front-central 
planar portion 30C also has a surface defined with 
the lightening holes 34 and 36 therein. At each side 
of the front-central planar portion 30C, a square- 
shaped planar portion 30D is formed on a plane 
which is lower than the front-central planar portion 
30C. The pair of square-shaped planar portions 
30D and the intermediate convex portion 30B are 
combined together via a pair of beveled portions 
30E, which is formed therebetween so as to slope 
at a given angle down to the pair of square-shaped 
planar portions 30D. The outer side edges of the 
square-shaped planar portions 30D gradually slant 
outwardly in a stepped manner, forming beveled 
portions 30F and 30G. 

The cushion panel also includes a peripheral 
convex wall portion 30H, which has a slightly con- 
vex shape. The peripheral convex wall portion 30H 
is oriented upwardly at a predetermined angle in 
relation to the outer-peripheries of: the rear con- 
cave portion 30A; the intermediate convex portion 
30B; and, a pair of beveled portions 30G. The 
peripheral convex wall portion 30H thereby extends 
continuously therefrom. In addition, the cushion 
panel 30 includes a flange portion 30I, which ex- 
tends from the outer-periphery of the peripheral 
convex wall portion 30H by being bent therefrom 
so as to have a rectangular-shaped cross-section. 

The flange portion 301 of the cushion panel 30, 
which is curved into such a desired shape, is fitted 
with a reinforcing member 38 at a rear edge por- 
tion of the flange portion 301. The reinforcing mem- 
ber 38 has a rectangular-shaped cross-section in a 
plane perpendicular to a longitudinal axis of the 
reinforcing member 38, and assumes a substan- 
tially rectangular shape when viewed from the top 
thereof. A through-hole 40 is punched both at each 
end portion of the reinforcing member 38 and at a 
corresponding portion of the flange portion 301, in 
such a way that the through-hole 40 of the former 
portion is axially aligned with that of the latter 
portion. A concave portion 42 extends around the 
through-hole 40 of the flange portion 301. 

A structure of the cushion frame 32 will now be 
described. 

Referring to FIG. 4, the cushion frame 32 in- 
cludes a frame body 44 which is formed into a 
rectangular frame. The frame body 44 is provided 



with a rod 46, a pair of spring-holding portions 48, 
and a pair of spring-holding plates 50, each of 
which will be described in turn. 

The rod 46 in the form of a linear bar is 

5 positioned between a front edge portion and a 
central portion of each side portion 44A of the 
frame body 44 in a longitudinal direction thereof so 
as to span between side portions 44A of the frame 
body 44. At a front edge portion 48B of the frame 

70 body 44, a pair of spring-holding portions 48 is 
positioned upright in close proximity to the side 
portions 44A of the frame body 44. Each of the 
spring-holding portions 48 includes two mounting 
surfaces 48A and 48B and one holding portion 

75 48C. The mounting surfaces 48A and 48B are 
mounted respectively to a base surface and a 
vertical surface of the front edge portion 44B of the 
frame body 44. The holding portion 48C extends 
upward so as to be integrally combined with the 

20 mounting surfaces 48A and 48B. A circular hole 
and a U-shaped notch are formed respectively at a 
central portion and a front edge portion of an upper 
end portion of the holding portion 48C. 

Spring-holding plates 50 are disposed between 

25 the spring-holding portions 48 and the rod 46, with 
base portions 50A of the spring-holding plates 50 
being secured to the side portions 44A of the 
frame body 44. The base portions 50A are formed 
of planar plate members having a rectangular 

30 shape. Each of the spring-holding plates 50 in- 
cludes a pair of intermediate portions SOB which 
anchor at different spots at one edge portion of 
each of the base portions 50A in a longitudinal 
direction of the base portions 50A. The pairs of 

35 intermediate portions 50B extend therefrom in an 
inward direction of the frame body 44 until the 
pairs of portions 50B intersect at a location adja- 
cent to an intermediate portion of the rod 46 and in 
an axial direction of the rod 46. Hook-shaped arm 

40 portions 50C are integrally formed at inner edge 
portions of the respective intersections of the pairs 
of intermediate portions SOB. The arm portion 50C 
extends therefrom to the rod 46 so as to be elas- 
tically held against a circumferential surface of the 

45 rod 46. 

Next, the structure for connecting the cushion 
panel 30 and the cushion frame 32 will be de- 
scribed in detail. The cushion panel 30 and the 
cushion frame 32 are held together at front and 

so rear portions of the cushion panel 30. Thus, de- 
scriptions will be given initially for a front-connect- 
ing structure and thereafter for a rear-connecting 
structure. 

FIG. 5 illustrates the cushion panel 30 in which 
55 each square-shaped planar portion 30D is provided 
with a metal bracket 52 on the reverse side thereof. 
Note that FIG. 5 shows the cushion panel 30 taken 
along the center line thereof without lightening 
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holes 34 and 36. 

The metal bracket 52 includes a base portion 
52A, which has a substantially rectangular shape 
when viewed from the top thereof. Opposite side 
portions of the base portion 52A are bent in the 
same direction (i.e., in the upward direction of a 
vehicle) so as to form a pair of upright portions 
52B. Upper end portions of the pair of upright 
portions 52B are bent at a predetermined angle 
which corresponds with rakish angles of a pair of 
beveled surfaces 30F of the cushion panel 30. The 
upper end portions of the upright portions 52B are 
thereby directed in a direction in which these are 
spaced apart from each other, to form a pair of 
tacking portions 52C. The pair of tacking portions 
52C is then spot-welded to the pair of beveled 
surfaces 30F of the cushion panel 30, so that the 
metal bracket 52 is anchored to the reverse of a 
pair of square-shaped planar portions 30D of the 
cushion panel 30. As a consequence, the cushion 
panel 30 acquires increased rigidity in the vicinity 
of the pair of square-shaped planar portions 30D. 
The base portion 52 A of the metal bracket 52 is 
formed with an elliptical hole 54 at a central portion 
thereof so as to make the metal bracket 52 lighter. 
In addition, rivet holes 56 are punched at three 
locations around the elliptical hole 54. 

A slide base 58 is sealed on the reverse side 
of the base portion 52A of the metal bracket 52. 
The slide base 58, which is formed of a resin 
material, has a rectangular shape when viewed 
from the top thereof. Note that FIG. 5 shows a 
partially cutaway portion of the slide base 58. The 
slide base 58 is also formed with rivet holes 60, 
which are axially aligned with the rivet holes 56 of 
the metal bracket 52, so that the slide base 58 and 
the metal bracket 52 are coupled together via unil- 
lustrated rivets. The slide base 58 includes a pair 
of rail portions 58A at opposite side portions there- 
of. The pair of rail portions 58A is bent at an acute 
angle with respect to the slide base 58 in the 
inward direction thereof. A slider 62, which is made 
of a resin material, is held between the pair of rail 
portions 58A. 

The slider 62 includes: a base portion 62A 
made of a planar plate member, which has a 
square shape when viewed from the top thereof; 
and, a hook portion 62B, which is integrally formed 
at a central portion of the reverse of the base 
portion 62A. Both side portions of the base portion 
62A taper at an acute angle of a predetermined 
value with respect to the base portion 62A, so that 
the base portion 62A is slidable on the pair of rail 
portions 58A in the longitudinal direction of the 
vehicle. The hook portion 62B is shaped into an 
arcuate claw, of which elastic deformation allows 
the hook portion 62B to grasp a linear portion 64A 
of a torsion spring 64, of which details will be given 
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Referring to FIG. 4, a torsion spring 64 is 
disposed inside the cushion frame 32. The torsion 
spring 64 includes: a linear portion 64A, which has 

5 a substantially rectangular shape when viewed from 
the top thereof; and, a pair of coiled portions 64B, 
which is formed at opposite end portions of the 
linear portion 64A in the rearward direction of the 
vehicle. As previously described, the linear portion 

70 64A is elastically held against the hook portion 62B 
of the slider 62 in close proximity to both end 
portions of the linear portion 64A in an axial direc- 
tion thereof (i.e., in a transverse direction of the 
cushion frame 32.) Furthermore, each of the pair of 

75 coiled portions 64B is wound around the rod 46 at 
a location adjacent to an arm portion 50C of each 
spring-holding plate 50, the arm portion 50C being 
held against the rod 46 in the vicinity of each end 
portion of the rod 46 in the axial direction of the 

20 rod 46. In addition, one end portion of each of the 
pair of coiled portions 64B is elastically held 
against a pair of intermediate portions 50B of the 
spring-holding plate 50. The torsion spring 64 
thereby forces the cushion panel 30 to move about 

25 the rod 46 in the direction of arrow A of FIG. 4, via 
the slider 62 and the metal bracket 52. That is, the 
cushion panel 30 and the cushion frame 32 are 
elastically held together at the front portion of the 
cushion panel 30 by means of the torsion spring 

30 64. 

Note that the above-described members, i.e., 
the slide base 58, the slider 62, and the torsion 
spring 64 herein correspond to a first connecting 
means according to the present invention. 

35 The cushion panel 30A and the cushion frame 

32 are connected together at the rear portion of the 
cushion panel 30A by means of a pair of rear- 
linking members 68 via a pair of tension springs 
66, and so on, which are shown in FIG. 4. 

40 The rear-linking member 68 has a substantially 

L-shaped profile when viewed from the side there- 
of. The rear-linking member 68 includes one end 
portion 68A, the other end portion 68B, and a root 
end portion 68C at which the former two portions 

45 intersect. A through-hole 70 is punched both at the 
root end portion 68C of the rear-linking member 68 
and at each side portion 44A of the frame body 44 
of the cushion frame 32 (the through-hole of the 
latter not being shown herein) in such a way that 

so the through-hole 70 of the former portion is axially 
aligned with that of the latter portion. Then, a collar 
74, of which rims are partly formed with slits, is 
fitted in the through-hole 70 from the inside of the 
cushion frame 32. A hollow bush 76, which has a 

55 cylindrical shape, is then fitted in the collar 74 so 
as to be axially aligned with the collar 74. Further- 
more, a stepped bolt 78 is inserted therethrough 
via a flat washer 80 from the outside of the cushion 

6 
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frame 32 so as to engage a nut 82 inside the 
cushion frame 32. This arrangement allows the 
rear-linking member 68 to freely pivot on the 
stepped bolt 78 around a circumferentially smooth 
surface of the stepped bolt 78. 

Referring to FIG. 3, one end portion 68A of the 
rear-linking member 68 is formed with a through- 
hole 84, into which a collar 74 and a bush 76 are 
fitted from the outside of the cushion panel 30. 
From the inside of a reinforcing member 38, a 
bush 86 is fitted into the through-hole 40 of each 
end portion of the reinforcing member 38. The 
bush 86 is formed with a female screw thread 
portion at an inner-circumferential surface thereof. 
Furthermore, a flat washer 80 is interposed be- 
tween the one end portion 68A of the rear-linking 
member 68 and a concave portion 42 of the cush- 
ion panel 30. As such, a bolt 88 is screwed therein 
via the bush 76 and the collar 74 from the outside 
of the cushion panel 30. The one end portion 68A 
of the rear-linking member 68 is thereby pivotably 
connected to the reinforcing member 38 of the 
cushion panel 30 at a predetermined distance 
(preferably some 50 mm) in the rearward direction 
of the vehicle from the above-described hip point 
of a seated occupant. 

Referring back to FIG. 4, the other end portion 
68B of the rear-linking member 68 is cranked in 
the inward direction of the cushion frame 32 so as 
to avoid interrupting the side portion 44A of the 
frame body 44 of the cushion frame 32. A spring- 
holding bracket 90 is fitted in the other end portion 
68B of the rear-linking member 68 by spot-welding. 
An upper edge portion and a front edge portion of 
the spring-holding bracket 90, each of which ex- 
tends in a longitudinal direction and a transverse 
direction of the spring-holding bracket 90 respec- 
tively, remain open because the spring-holding 
bracket 90 is formed by a pair of side plate mem- 
bers. The pair of side plate members of the spring- 
holding bracket 90 is formed with a keyhole- 
shaped interlocking hole 92 at front end portions 
thereof. A fixing portion 96, which has a cylindrical 
shape, is fitted in the interlocking hole 92. The 
fixing portion 96 is fixedly secured to one end 
portion of a wire 94 of the tension spring 66 which 
acts as an urging means. A gap between these two 
plate members of the spring-holding bracket 90 is 
slightly larger than the diameter of the wire 94 
which is secured to the fixing portion 96. As a 
consequence, the fixing portion 96 is provided with- 
in the interlocking hole. 92 so as to allow stable 
rotation of the fixing portion 96 therein, with the 
wire 94 being positioned between the pair of side 
plate members of the spring-holding bracket 90. 

The tension spring 66 is formed of concen- 
trically dual springs, which include an outer-coiled 
spring 100 and an inner-coiled spring 102. The coil 



diameter and the wire diameter of the outer-coiled 
spring 100 are larger than those of the inner-coiled 
spring 102. 

The outer-coiled spring 100 includes: a front- 

5 hooking portion, which is held against the 
previously-noted U-shaped notch of the holding 
portion 48C of the spring-holding portion 48; and, a 
rear-hooking portion, which is held against an elon- 
gated hole of a piece 104, the elongated hole being 

70 formed at an intermediate portion of the piece 104 
in the longitudinal direction thereof. The other end 
of the above-mentioned wire 94 is fixed to a rear 
edge portion of the piece 104. The inner-coiled 
spring 102 includes: a front-hooking portion, which 

75 is held against a circular hole that is formed at the 
holding portion 48A of the spring-holding portion 
48; and, a rear-hooking portion, which is held 
against a circular hole that is formed at a front end 
portion of the piece 104. 

20 In this way, the outer-coiled spring 100 and the 

inner-coiled spring 102 are integrally combined into 
a tension spring 66. The tension spring 66 then 
imparts an urging force, which acts in a tension 
direction of arrow B of FIG. 4, to the other end 

25 portion 68B of the rear-linking member 68. The 
rear-linking member 68 is thereby urged in the 
direction of arrow C of FIG. 4, in which the cushion 
panel 30 is forced upward, about the stepped bolt 
78 which is held at the root end portion 68C of the 

30 rear-linking member 68. The tension spring 66 is 
set to exert greater tension than the above-de- 
scribed torsion spring 64. 

In the tension spring 66 which is formed by 
such dual springs, the overall coil diameter, i.e., the 

35 outer diameter of the outer-coiled spring 100 can 
be made smaller. (In case a tension spring is 
formed by a single coiled spring, and is attempted 
to exert the same degree of tension as the above, 
this tension spring must have a greater coil diam- 

40 eter.) Furthermore, fine tuning can be accom- 
plished by an increased or decreased number of 
times of winding for forming the inner-coiled spring 
102 which has a smaller wire diameter. As a con- 
sequence, the tension spring 66 can be tuned 

45 within fine limits. 

Note that the above-described members, i.e., 
the tension spring 66 (which acts as an urging 
means), the rear-linking member 68, the stepped 
bolt 78, and the bolt 88, herein correspond to a 

so second connecting means in accordance with the 
present invention. 

The operation of the present embodiment will 
now be described. 

First, cushion ability, namely, spring tuning the 

55 seat cushion 14 of the front seat 10 will be de- 
tailed. 

Cushion ability is determined according to the 
tension of the torsion spring 64 as well as the 
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tension spring 66. However, neither of them inter- 
act with each other. Therefore, it is only necessary 
to consider respective urging forces, which are 
imparted to the cushion panel 30 by the torsion 
spring 64 and tension spring 66. This makes it 
easier to identify the way in which each of the 
springs exercises an effect on the seat cushion 14 
than in other spring arrangements in which several 
types of springs interact with each other. 

Furthermore, the cushion panel 30 and the 
cushion frame 32 are connected together at the 
rear portion of the cushion panel 30 via the tension 
spring 66, which has an urging force acting in a 
tension direction. The tension spring 66 thereby 
exhibits a linear spring characteristic, which pro- 
vides easier spring tuning than in other spring 
arrangements using a compression-coiled spring 
and the like which exhibits a nonlinear spring char- 
acteristic. Moreover, the tension spring 66 is 
formed by dual springs which include the outer- 
coiled spring 100 and the inner-coiled spring 102. 
Accordingly, the tension spring 66 can be tuned 
within fine limits by an increased or decreased 
number of windings for forming a coiled portion of 
the inner-coiled spring 102. 

With such desired tuning as conducted above, 
the cushion panel 30 is urged into the upward 
direction of the vehicle because the urging forces 
of the torsion spring 64 and the tension spring 66 
are imparted thereto. 

When an occupant is seated on the seat cush- 
ion 14 in this state, an occupant's weight causes 
the rear-linking member 68 to pivot around the 
stepped bolt 78 of the root end portion 68C thereof 
in a direction opposite to arrow C of FIG. 4, against 
the urging force of the tension spring 66. At the 
same time, the torsion spring 64 swings in a direc- 
tion opposite to arrow A of FIG. 4. The cushion 
panel 30 is thereby moved from one position 
shown in FIG. 6 to another position as in FIG. 7. At 
this time, the slider 62 is slid into a front end 
portion of the slide base 58 from an intermediate 
portion thereof along the rail portion 58A of the 
slide base 58. This results in less resistance to 
swing and provides smoother operation than when 
the torsion spring 64 is directly held against the 
reverse of the cushion panel 30. In addition, the 
torsion spring 64 is prevented from experiencing 
plastic deformation. The cushion panel 30 then 
stops moving at the point where the urging forces 
of the torsion spring 64 and the tension spring 66 
are balanced with loads of members, such as the 
cushion pad 26 and the cushion panel 30, plus the 
occupant's weight. 

Furthermore, the cushion panel 30 has a de- 
sired curvilinear surface, thereby providing opti- 
mum seat pressure distribution for the occupant. 



The hip point of a seated occupant is posi- 
tioned substantially between the rear concave por- 
tion 30A and the intermediate convex portion 30B, 
although slightly displaced toward the former. One 

5 end portion 68A of the rear-linking member 68 is 
connected to the rear portion of the cushion panel 
30 at a distance of about 50 mm from the hip point 
in the rearward direction of the vehicle. The cush- 
ion panel 30 is thereby successfully prevented 

70. from resonating sensitively with the sway of the 
occupant or vibrations imparted to the vehicle body 
from a roadway, as compared with the hip point 
being coincident with the above connected location 
between the rear-linking member 68 and the cush- 

75 ion panel 30. In addition, the connecting location is 
positioned in close proximity to rear corner portions 
of the cushion panel 30, thereby making the cush- 
ion panel 30 even more stable than when the 
connecting location lies in front of the hip point. 

20 This ensures that the occupant is seated in a stable 
state. 

To be brief, the present embodiment uses a 
cushion panel 30, which has a desired curvilinear 
surface, and a cushion frame 32, which is provided 
25 with a pair of rearlinking members 68 at the op- 
posite side portions 44A of the frame body 44 of 
the cushion frame 32, in which the cushion panel 
30 and the cushion frame 32 are connected to- 
gether at the rear portion of the cushion panel 30 
30 on opposite sides thereof by means of the pair of 
rear-linking members 68 via a pair of tension 
springs 66 which has an urging force acting in the 
tension direction. Furthermore, apart from the pair 
of tension springs 66, the torsion spring 64 is 
35 disposed so that the cushion frame 32 and the 
cushion panel 30 are elastically held together in the 
vicinity of the front edge portion of the cushion 
panel 30. This spring arrangement makes it easier 
to identify the way in which each of the springs 
40 (namely, the torsion spring 64 and the pair of 
tension springs 66) effects the cushion panel 30 
and yet the seat cushion 14. As a result, easy 
tuning can be carried out for each of the springs. 
Moreover, the pair of tension springs 66, which 
45 has the urging force in the tension direction, acts 
on the pair of rear-linking members 68 which con- 
nects between the opposite side portions 44A of 
the frame body 44 of the cushion frame 32 and the 
opposite sides of the cushion panel 30 at the rear 
50 portion of the cushion panel 30. The tension spring 
66 thereby exhibits a linear spring characteristic, 
which also can achieve easy tuning of the springs. 

Furthermore, the springs (i.e., the torsion 
spring 64 and the pair of tension springs 66) are 
55 independent of each other, thereby allowing the 
springs to be mounted easily. In addition, the use 
of fewer springs than in conventional structures can 
contribute to making the front seat 10 lighter. 
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According to the present embodiment, the pair 
of rear-linking members 68 connects between the 
opposite sides of the cushion panel 30 and the 
opposite side portions 44A of the frame body 44 of 
the cushion frame 32 behind an occupant's hip 
point. The cushion panel 30 is thereby prevented 
from resonating with vibrations and the like, which 
are imparted to the vehicle body from a rough 
roadway when the vehicle runs thereon. Conse- 
quently, pitching can be avoided. 

Furthermore, according to the present embodi- 
ment, the pair of tension springs 66 is used to 
elastically connect the frame body 44 of the cush- 
ion frame 32 and the cushion panel 30 at the rear 
portion of the cushion panel 30, thereby eliminating 
the need for elastically supporting the cushion pan- 
el 30 at the occupant's hip point. Consequently, the 
springs (i.e., the pair of tension springs 66) can be 
positioned at the opposite sides of the cushion 
panel 30. A space under a rear-central portion of 
the cushion panel 30 is thereby made available, so 
that an occupant seated in the rear of the vehicle 
may sit with legs stretched out wider. 

In addition, according to the present embodi- 
ment, the linear portion 64A of the torsion spring 
64 is held against the slider 62 which slides on the 
slide base 58. This results in less resistance to 
swing and provides smoother operation than when 
the linear portions 64A of the torsion spring 64 is 
directly held against the reverse side of the cush- 
ion panel 30. The seat cushion 14 is thereby per- 
mitted to acquire increased cushion ability around 
a front portion thereof. In addition, the torsion 
spring 64 can be prevented from being damaged 
by reverse plastic deformation and the like. 

In the present embodiment, the linear portion 
64A of the torsion spring 64 is held against the 
slider 62 which slides on the slide base 58. How- 
ever, the present embodiment is not limited to the 
same, but may be varied as shown in FIGS. 8 and 
9. According to such a variation, the linear portion 
64A of the torsion spring 64 is fitted with cylindrical 
rollers 170 in close proximity to both end portions 
thereof in an axial direction of the linear portion 
64A (i.e., in a transverse direction of the vehicle.) 
Each of the rollers 170 is positioned within a con- 
cave portion 174 which is formed in a slide base 
172. In this structure, when elastic deformation 
occurs in the torsion spring 64, the roller 170 rolls 
within the concave portion 174 of the slide base 
172 in the presence of only rolling friction. The 
variation thus offers advantages of less frictional 
resistance and smoother operation than when the 
slider 62 is used. In addition, the concave portion 
174 may be. formed simply at the slide base 172, 
and the roller 170 has a cylindrical shape, whereby 
a simplified structure with easy formation is achiev- 
able. 



A second embodiment of the present invention 
will now be described with reference to FIG. 10. 
Note that the same reference numerals are 
hereinafter given for components common to those 

5 described in the first embodiment; therefore, de- 
scriptions related thereto will be omitted. 

The second embodiment is characterized in 
that a torsion spring 64 according to the first em- 
bodiment, as shown in FIG. 4, is replaced by a pair 

w of front-linking members 106, which is identical in 
construction to a pair of rear-linking members 68. A 
tension spring 108 is formed by a single coiled 
spring, of which one end is secured to the other 
end portion 68B of each of the pair of rear-linking 

15 members 68. The other end of the tension spring 
108 is held against a circular hole 112 of a bent 
portion 110, which is formed at each side portion 
44A of a frame body 44. Each of the pair of the 
front-linking members 106 includes one end portion 

20 106A and the other end portion 106B, the latter 
being fitted with a spring-holding bracket 90. A 
tension spring 114 has less tension than the ten- 
sion spring 108. One end of the tension spring 114 
is held against the spring-hofding bracket 90, while 

25 the other end thereof is held against a holding 
portion 48C of a spring-holding portion 48. 

The one end portion 106A of the front-linking 
member 106 is connected to a bracket 116. (Note 
that FIG. 10 shows a partly cutaway portion of the 

30 bracket 116.) The bracket 116 is mounted under a 
front portion of a cushion panel 30 so as to serve 
as a slide base 58 which is shown in FIG. 5. The 
bracket 116 is formed with an elongated hole 118 
which allows relative movement of a bolt 120 with 

35 respect to the bracket 116 therein. The bolt 120 
has a circumferentially smooth surface at an inter- 
mediate portion thereof in an axial direction of the 
bolt 120. This arrangement ensures that the brack- 
et 116 acts as a slider 62 that is shown in FIG. 5. 

40 The present embodiment offers features and 

benefits similar to those of the above-described 
first embodiment. Furthermore, the present em- 
bodiment provides easier tuning for each of the 
springs than in the first embodiment because the 

45 present embodiment uses the tension spring 114, 
which acts on the front-linking member 106, as well 
as the tension spring 108 that acts on the rear- 
linking member 68. Each of the tension springs 108 
and 114 have a different urging force which acts in 

so a tension direction. 

Next, a third embodiment of the present inven- 
tion will be described with reference to FIG. 11 
through FIG. 15. Similarly, the same reference nu- 
merals are hereinafter given for components com- 

55 mon to those described in the first and second 
embodiments; therefore, descriptions related there- 
to will be omitted. 
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FIGS. 11 and 12 illustrate a structure according 
to the present embodiment, in which a pair of rear- 
linking members 68 is connected together via a 
connecting rod 130 at a rotation axis of the pair of 
rear-linking members 68. As shown in FIG. 12, 
each end portion 130A of the connecting rod 130 in 
an axial direction thereof is formed with a serration 
132 at an inner-circumferential surface of the end 
portion 130A. A head portion of a hinge pin 134 fits 
within the connecting rod 130, with the serration 
132 of the connection rod 130 being held in rela- 
tively tight engagement with a serration 136 which 
is formed at the head portion of the hinge pin 134. 
A circular washer 138 is anchored to an intermedi- 
ate portion of the hinge pin 134 in the axial direc- 
tion of the hinge pin 134. The washer 138 is further 
welded to an inner surface of a base portion 68C of 
the rear-linking member 68. The hinge pin 134 
thereby rotates in union with the rear-linking mem- 
ber 68. One end portion of the hinge pin 134 in the 
axial direction thereof is formed with a single 
groove 140 (see FIG. 11) at a circumferential sur- 
face of the above end portion of the hinge pin 134. 
This end portion of the hinge pin 134 extends 
through a bush 144 that will be described below. 

As illustrated in FIG. 12, a flat washer 142 is 
welded to an outer surface of each side portion 
44A of a frame body 44, thereby ensuring a con- 
tact surface at the circumferential surface of the 
hinge pin 134. A bush 144, which has a spool form 
and is made of a resin or copper material, is fitted 
between the side portion 44A of the frame body 44 
and the flat washer 142. The hinge pin 134 extends 
through the bush 144, with a E-ring 146 being held 
in engagement with the groove 140 of the hinge 
pin 134. The hinge pin 134 is thereby prevented 
from breaking loose therefrom. Alternatively, the E- 
ring 146 may be replaced by a nut, with the 
intermediate portion of the hinge pin 134 in the 
axial direction thereof being shaped into a stepped 
bolt. The nut is thereby engaged with such a 
stepped bolt-shaped portion of the hinge pin 134. 

The operation of the present embodiment will 
be described hereinbelow. 

The hinge pins 134 are used to swingably 
support the pair of rear-linking members 68. The 
pair of hinge pins 134 is connected together via the 
connecting rod 130. In addition, the connecting rod 
130 as well as the pair of hinge pins 134 are 
formed with serrations 132 and 136 respectively in 
order to prevent rotation angles of the rear-linking 
members 68 from differing from one another. As a 
result, the pair of rear-linking members 68 pivots 
synchronously at a angle common to one another. 

Further details of the above will now be given 
with reference to FIG. 13 through FIG. 15. FIGS. 13 
and 14 illustrate an arrangement in which a bolt 88 
and a collar 74 are connected to one end portion 



68A of the rear-linking member 68, with small gaps 
148 and 150 (see FIG. 14) being provided there- 
between. The pair of rear-linking members 68 
thereby pivots freely when connected to each end 

5 portion of a reinforcing member 38 without the 
connecting rod 130. The gap 148 is provided be- 
tween a circumferential surface of a screw thread 
portion of the bolt 88 and an inner-circumferential 
surface of the collar 74. The gap 150 is provided 

70 between an inner surface of an outer wall portion of 
the collar 74 and an outer surface of the one end 
portion 68A of the rear-linking member 68. Thus, 
the bolt 88 is movable only by the limited amounts 
of the gaps 148 and 150. (For convenience of 

75 description, the bush 76 and the flat washer 80 
have been omitted in FIG. 14.) Referring to FIG. 15, 
when a vehicle takes a curve in the road, an 
occupant's center of gravity is shifted by inertial 
force which acts on the occupant in the direction of 

20 arrow G. One of the bolts 88, which is disposed in 
the direction in which the inertial force acts, there- 
by tends to move in a direction in which an axis 
between a pair of bolts 88 is forced downward. At 
the same time, the other of the bolts 88, which is 

25 disposed in a direction opposite to the action of the 
inertial force, is urged into movement in a direction 
in which the above-noted axis is forced upward. 
The cushion panel 30, which forms a supporting 
surface of a seat cushion 14, is thereby likely to 

30 experience a subtle roll about a longitudinal axis of 
the vehicle. In this case, a top half of the oc- 
cupant's body tends to sway, which is unaccep- 
table for some. In order to eliminate such rolling, 
the gaps 148 and 150 may be made closer to one 

35 another. However, this requires stringent precision 
in dimensions for each component, with a concomi- 
tant rise in cost thereof. The result is a fall in 
productivity which is expected in mass production. 
The present embodiment offers a solution to 

40 avoid such a phenomenon, in which each of the 
rear-linking members 68 is pivotably supported by 
the hinge pin 134, of which the circumferential 
surface is formed with the serration 136, the rear- 
linking member 68 and hinge pin 134 being con- 

45 nected together via the connecting rod 130 of 
which each end portion is formed with the serration 
132 at the inner-circumferential surface thereof. In 
this structure, when a phase retardation is just 
about to occur between the pair of rear-linking 

50 members 68, torque, which acts in a direction in 
which the phase retardation is eliminated, is im- 
parted to the serrations 132 and 136, respectively, 
of the connecting rod 130 and the hinge pin 134. 
The pair of rear-linking members 68 is thereby 

55 permitted to swing synchronously, with the gaps 
148 and 150 remaining unchanged. Accordingly, 
the above-mentioned rolling can be eliminated 
without the need for demanding accuracy of com- 

10 
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ponent dimensions. 

Next, a fourth embodiment of the present in- 
vention will be described with reference to FIG. 16. 
Similarly, the same reference numerals are 
hereinafter given for components common to those 
described in the first embodiment through the third 
embodiment; therefore, descriptions related thereto 
will be omitted. 

The present embodiment provides a further 
improvement with a connecting rod 130 as is 
shown in FIGS. 11 and 12. . 

According to the present embodiment, a pair of 
rear-linking members 68 is connected together via 
a connecting rod 152, of which an intermediate 
portion in an axial direction thereof is bent into a 
substantially U-shape in the forward direction of the 
vehicle. The use of the connecting rod 152 pro- 
vides the same operation and benefits as those in 
the above-described third embodiment. The con- 
necting rod 1 52 offers a further advantage in which 
an occupant seated in the rear of the vehicle can 
sit with legs stretched out wider because a bent 
portion 152A, which is formed at the intermediate 
portion of the connecting rod 152 in the axial 
direction thereof, does not preclude the use of 
space under a rear portion of a seat cushion 14. 

A fifth embodiment of the present invention will 
now be described with reference to FIG. 17. Simi- 
larly, the same reference numerals are hereinafter 
given for components common to those described 
in the first embodiment through the fourth embodi- 
ment; therefore, descriptions related thereto will be 
omitted. 

The present embodiment is characterized by a 
pair of additional mounting brackets 154 being pro- 
vided at opposite side portions 44A of a frame 
body 44. 

Each of the mounting brackets 154, which has 
a substantially rectangular shape, is formed with a 
through-hole at an intermediate portion thereof so 
that a rear-linking member 68 is swingably sup- 
ported by a hinge pin 134. The mounting bracket 
154 includes a pair of side-mounting portions 154A 
at opposite end portions thereof. The pair of side- 
mounting portions 154A is disposed directly on an 
inner wall surface of the side portion 44A of the 
frame body 44 so as to be fixed thereto by means 
of bolts 156. The mounting bracket 154 further 
includes a lower-mounting portion 154B at the in- 
termediate portion thereof, which is bent toward the 
side portion 44A of the frame body 44. The lower- 
mounting portion 154B is disposed directly on a 
base surface of the side portion 44A of the frame 
body 44 so as to be anchored thereto by means of 
the bolt 156. Furthermore, an unillustrated welded 
nut is tightly secured to each surface of the side- 
mounting portions 154A and the lower-mounting 
portion 154B. Alternatively, the lower-mounting por- 
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tion 154B may be bent in a direction opposite to 
the side portion 44A of the frame body 44, if a 
base surface of the side portion 44A has a larger 
width in the inward direction of the frame body 44 

5 than that shown in FIG. 17. 

In the above-described construction, the con- 
necting rod 130 is initially connected to both of the 
hinge pins 134 which swingably support a pair of 
rear-linking members 68. With these two members 

70 being held together, each of the mounting brackets 
154 is then positioned thereon in such a way that 
the pair of side-mounting portions 154A and the 
lower-mounting portion 154B are held against the 
side portion 44A of the frame body 44. Then, the 

15 pair of mounting brackets 154 can be fixed to the 
frame body 44 by means of the bolts 156. The 
present embodiment thus provides easy mounting 
of the connecting rod 130. 

In addition, the connecting rod 130 can readily 

20 be replaced by another. The connecting rod 130 
can be made lighter or heavier to a small degree 
by, for example, only increasing or decreasing the 
diameter of the connecting rod 130, provided that 
the serrations 136 and 132, respectively, of the 

25 hinge pin 134 and the connecting rod 130 have an 
unchanged number of key ways. As a result, easy 
tuning, which is different from spring tuning, is 
achievable according to the occupant's personal 
preferences for the front seat which, for example, 

30 stands at a halfway point between a totally rolling- 
free front seat and another front seat having some 
roll. 

Needless to say, the present embodiment also 
provides operation and benefits similar to those of 

35 the third embodiment. 

A sixth embodiment of the present invention 
will now be described with reference to FIG. 18. 
Similarly, the same reference numerals are 
hereinafter given for components common to those 

40 described in the first embodiment through the fifth 
embodiment; therefore, descriptions related thereto 
will be omitted. 

According to the present embodiment, one end 
portion 68A of each rear-linking member 68 is 

45 formed with a pair of cut-out portions 1 58, which is 
directed in a direction perpendicular to one an- 
other. In addition, each end portion 160A of a 
torsion spring 160, which is bent into a L-shape 
with respect to an axial direction of the torsion 

so spring 160, is provided through the pair of cut-out 
portions 158 so as to be held thereagainst. 

In this construction, a pair of rear-linking mem- 
bers 68 is pivotably supported, but is not con- 
nected together via a connecting rod 130. However, 

55 the connecting rod 130 may be used in conjunction 
therewith. 

In the construction according the present em- 
bodiment the torsion spring 160 shown in FIG. 18 

11 
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is in a normal condition without any urging force 
generated therein. However, when a minor phase 
retardation occurs in rotation angles of the pair of 
rear-linking members 68 (namely, when the rotation 
angles of these two members differ from one an- 
other), the torsion spring 160 is twisted, thereby 
producing the urging force in the torsion spring 
160. As a consequence, the pair of rear-linking 
members 68 can swing synchronously in the same 
way as in the third embodiment. 

A seat cushion of a vehicle front seat, including 
a cushion panel and a cushion frame, in which the 
cushion panel and the cushion frame are elastically 
held together in close proximity to a front edge 
portion of the cushion panel by means of a torsion 
spring, and are connected together at a rear por- 
tion of the cushion panel by means of a pair of 
rear-linking members which is subjected to an urg- 
ing force in a tension direction by a pair of tension 
springs. Thus, the seat cushion can be formed with 
a simplified spring arrangement, and provides easy 
tuning of these springs because the tension spring 
exhibits a linear spring characteristic. Furthermore, 
the seat cushion eliminates pitching because the 
cushion frame and the cushion panel are con- 
nected together at the rear portion thereof behind a 
hip point of an occupant who is seated in the front 
seat. Moreover, the seat cushion provides a wider 
space for an occupant seated in the rear of a 
vehicle to stretch his legs. 

Claims 

1. A seat cushion structure for use in a vehicle 
front seat, comprising: 

a cushion portion, on which an occupant 

sits; 

a supporting panel, which is overlaid with 
said cushion portion such that said supporting 
panel and said cushion portion are assembled 
together; 

a supporting member, which extends ar- 
ound the outer-lower periphery of said cushion 
portion so as to support said supporting panel; 

a first connecting means, which elastically 
connects said supporting panel and said sup- 
porting member in the vicinity of a front edge 
portion of said supporting panel; 

a pair of second connecting means being 
swingably disposed respectively about a ful- 
crum which is positioned at an intermediate 
portion of said second connecting means, 
wherein one end portion of said second con- 
necting means is connected to a correspond- 
ing side portion of said supporting panel, the 
other end portion of said second connecting 
means being subjected to an urging force in a 
tension direction; and, 



a first urging means disposed between 
said second connecting means and said sup- 
porting member to urge the other end portion 
of said second connecting means. 

5 

2. A seat cushion structure according to claim 1, 
further comprising: a shaft member, which 
spans between said fulcrums of said pair of 
second connecting means. 

70 

3. A seat cushion structure according to claim 1, 
wherein said first connecting means includes a 
torsion spring and at least one movable piece, 
said at least one movable piece being posi- 

75 tioned at a location where said torsion spring is 

urged into contact with said supporting panel, 
and said at least one movable piece is held in 
the vicinity of said front edge portion of said 
supporting panel so as to be slidable in re- 

20 sponse to an amount of elastic deformation of 

said torsion spring. 

4. A seat cushion structure according to claim 1, 
wherein said first connecting means includes a 

25 pair of a first linking members, in which one 

end portion of each of said first linking mem- 
bers is rotatably supported by said supporting 
panel, the other end portion thereof being con- 
nected to a second urging means which is 

30 mounted to said first connecting means, and 

an intermediate portion of said first linking 
member is rotatably supported by said sup- 
porting member. 

35 5, A seat cushion structure according to claim 1 , 
wherein said first connecting means includes a 
torsion spring and at least one cylindrical 
member, said at least one cylindrical member 
being positioned at a location where said tor- 

40 sion spring is urged into contact with said 

supporting panel, and said at least one cylin- 
drical member is held in the vicinity of said 
front edge portion of said supporting panel so 
as to be rotatable in response to an amount of 

45 elastic deformation of said torsion spring. 

6. A seat cushion structure according to claim 1, 
wherein said supporting panel is shaped as a 
desired curved surface forming a supporting 

so surface for an occupant seated on said cushion 

portion. 

7. A seat cushion structure according to claim 1 , 
wherein respective ones of end portions of 

55 said pair of second connecting means are con- 

nected to said supporting panel at a location in 
a rearward direction of said vehicle front seat 
from a hip point. 



BNSDOCID: <EP 0546924A1 I > 



23 



EP 0 548 924 A1 



24 



8. A seat cushion structure according to claim 2, 
wherein said first connecting means includes a 
torsion spring and at least one movable piece, 
said at least one movable piece being posi- 
tioned at a location where said torsion spring is 5 
urged into contact with said supporting panel, 

and said at least one movable piece is held in 
the vicinity of said front edge portion of said 
supporting panel so as to be slidable depend- 
ing upon an amount of elastic deformation of 10 
said torsion spring. 

9. A seat cushion structure according to claim 2, 
further comprising: a pair of brackets having a 
substantially rectangular cross-section respec- 75 
tively, wherein both end portions of said brack- 
ets are fixed at respective locations of both 

side portions of said supporting member at 
vicinities of a rear edge portion so that respec- 
tive intermediate portions of said brackets 20 
rotatably support said pair of second connect- 
ing means respectively and so that said pair of 
second connecting means is supported to said 
supporting member. 

25 

10. A seat cushion structure according to claim 2, 
wherein said shaft member is formed such that 
both end portions of said shaft member are 
cylindrical and an inner circumferential portion 

of said shaft member is serrated. 30 

11. A seat cushion structure according to claim 1, 
further comprising: 

a torsion spring connecting said pair of 
second connecting means and preventing re- 35 
spective angles of rotation of said pair of sec- 
ond connecting means from deviating. 

12. A seat cushion structure according to claim 4, 
wherein said pair of first linking members are 40 
respectively formed so as to be substantially 
L-shaped. 

13. A seat cushion structure for use in a vehicle 
front seat, comprising: 45 

a cushion portion, on which an occupant 

sits; 

a supporting panel, which is overlaid with 
said cushion portion such that said supporting 
panel and said cushion portion are assembled 50 
together; 

a cushion frame, which extends around the 
outer-lower periphery of said cushion portion 
so as to support said supporting panel; 

a connecting member, which elastically 55 
connects said supporting panel and said cush- 
ion frame in the vicinity of a front edge portion 
of said supporting panel; 
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a pair of first linking members being 
swingably disposed respectively about a ful- 
crum which is positioned at an intermediate 
portion of said first linking member, wherein 
one end portion of said first linking member is 
rotatably supported by said supporting panel 
to a corresponding side portion of said sup- 
porting panel, the other end portion of said first 
linking member being subjected to an urging 
force in a tension direction; and, 

a first tension spring connected to said 
first linking member and said cushion frame to 
urge the other end portion of said first linking 
member. 

14. A seat cushion structure according to claim 13, 
further comprising: a connecting rod, which 
spans between said respective fulcrums of 
said pair of first linking members. 

15. A seat cushion structure according to claim 13, 
wherein said connecting member includes a 
torsion spring and at least one movable piece, 
said at least one movable piece being posi- 
tioned at a location where said torsion spring is 
urged into contact with said supporting panel, 
and said at least one movable piece is held in 
the vicinity of said front edge portion of said 
supporting panel so as to be slidable in re- 
sponse to an amount of elastic deformation of 
said torsion spring. 

16. A seat cushion structure according to claim 13, 
wherein said connecting member includes a 
pair of second linking members, in which one 
end portion of each of said second linking 
members is rotatably supported by said sup- 
porting panel, the other end portion thereof 
being connected to a second tension spring 
which is mounted to said connecting member, 
and an intermediate portion of said second 
linking member is rotatably supported by said 
cushion frame. 

17. A seat cushion structure according to claim 13, 
wherein said connecting member includes a 
torsion spring and at least one roller, said at 
least one roller being positioned at a location 
where said torsion spring is urged into contact 
with said supporting panel, and said at least 
one roller is held in the vicinity of said front 
edge portion of said supporting panel so as to 
be rotatable in response to an amount of elas- 
tic deformation of said torsion spring. 

18. A seat cushion structure according to claim 13, 
wherein said supporting panel is shaped as a 
desired curved surface forming a supporting 
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surface for an occupant seated on said cushion 
portion. 

19. A seat cushion structure according to claim 13, 
wherein respective ones of end portions of 
said pair of first linking members are con- 
nected to said supporting panel at a location in 
a rearward direction of said vehicle front seat 
from a hip point. 

20. A seat cushion structure according to claim 14, 
wherein said connecting member includes a 
torsion spring and at least one movable piece, 
said at least one movable piece being posi- 
tioned at a location where said torsion spring is 
urged into contact with said supporting panel, 
and said at least one movable piece is held in 
the vicinity of said front edge portion of said 
supporting panel so as to be slidable depend- 
ing upon an amount of elastic deformation of 
said torsion spring. 

21. A seat cushion structure according to claim 14, 
further comprising: a pair of mounting brackets 
having a substantially rectangular cross-section 
respectively, wherein both end portions of said 
mounting brackets are fixed at respective loca- 
tions of both side portions of said cushion 
frame so that respective intermediate portions 
of said mounting brackets support correspond- 
ing ones of said pair of first linking members 
rotatably about said respective fulcrums of said 
pair of first linking members and so that said 
pair of first linking members is supported to 
said cushion frame. 

22. A seat cushion structure according to claim 14, 
wherein said connecting rod is formed such 
that a shaft axis thereof corresponds with a line 
which spans between said fulcrums of said 
pair of first linking members. 

23. A seat cushion structure according to claim 14, 
wherein said connecting rod is formed into a 
substantially rectangular shape such that an 
intermediate portion of said connecting rod is 
positioned in a forward direction of the vehicle 
in relation to both end portions of said con- 
necting rod when said connecting rod is pro- 
vided between said pair of first linking mem- 
bers. 

24. A seat cushion structure according to claim 14. 
further comprising: 

a torsion spring connecting said pair of 
first linking members and preventing respec- 
tive angles of rotation of said pair of first link- 
ing members from deviating. 



25. A seat cushion structure according to claim 14, 
wherein said connecting member includes a 
torsion spring and at least one roller, said at 
least one roller being positioned at a location 

5 where said torsion spring is urged into contact 

with said supporting panel, and said at least 
one roller is held in the vicinity of said front 
edge portion of said supporting panel so as to 
be rotatable in response to an amount of elas- 

10 tic deformation of said torsion spring. 

26. A seat cushion structure according to claim 14, 
wherein said connecting rod is formed such 
that both end portions of said connecting rod 

75 are cylindrical and an inner circumferential por- 

tion of said connecting rod is serrated. 

27. A seat cushion structure according to claim 20, 
further comprising: 

20 a torsion spring connecting said pair of 

first linking members and preventing respec- 
tive angles of rotation of said pair of first link- 
ing members from deviating. 

25 28. A seat cushion structure according to claim 13, 
further comprising: 

a torsion spring connecting said pair of 
first linking members and preventing respec- 
tive angles of rotation of said pair of first link- 

30 ing members from deviating. 

29. A seat cushion structure according to claim 16, 
further comprising: 

a torsion spring connecting said pair of 
35 first linking members and preventing respec- 

tive angles of rotation of said pair of first link- 
ing members from deviating. 

30. A seat cushion structure according to claim 16 
40 wherein said pair of second linking members 

are respectively formed so as to be substan- 
tially L-shaped. 

31. A seat cushion structure for use in a vehicle 
45 seat, comprising: 

a cushion portion on which an occupant 

sits; 

links supporting said cushion portion so 
that said cushion portion is freely movable in 
so vertical directions of a vehicle; 

a supporting member supporting said 
cushion portion via said links; and 

urging means for applying tensile force to 
areas between respective predetermined areas 
55 of said links and a predetermined area of said 

supporting member so that said cushion por- 
tion is urged upward via said links. 
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32. A seat cushion structure according to claim 31, 
wherein a pair of said links is provided, and 
each of said pair of links is formed in a sub- 
stantial L-shape and is provided at a respective 
side portion of said cushion portion, a corner 
portion provided at an intermediate portion of 
each of said pair of links being supported to 
said supporting member so as to rotate freely, 
one end portion of each of said pair of links 
being attached to said cushion portion so as to 
rotate freely, and another end portion of each 
of said links being attached to one end of said 
urging means provided respectively at both 
side portions of said cushion portion. 

33. A seat cushion structure according to claim 32, 
wherein each of said pair of links has a first 
arm portion between said one end portion and 
said corner portion and has a second arm 
portion between said another end portion and 
said corner portion, and when an occupant is 
seated on said cushion portion, a longitudinal 
direction of said first arm portion becomes 
substantially horizontal and a longitudinal di- 
rection of said second arm portion becomes 
substantially vertical. 

34. A seat cushion structure according to claim 32, 
further comprising: 

a torsion spring connecting said pair of 
links and preventing respective angles of rota- 
tion of said pair of links from deviating. 

35. A seat cushion structure according to claim 33, 
further comprising: 

a torsion spring connecting said pair of 
links and preventing respective angles of rota- 
tion of said pair of links from deviating. 

36. A seat cushion structure according to claim 32, 
further comprising: 

a connecting rod, which spans between 
respective fulcrums of said pair of links. 

37. A seat cushion structure according to claim 36, 
wherein said connecting rod is formed such 
that both end portions of said connecting rod 
are cylindrical and an inner circumferential por- 
tion of said connecting rod is serrated. 

38. A seat cushion structure according to claim 33, 
further comprising: 

a connecting rod, which spans between 
respective fulcrums of said pair of links. 

39. A seat cushion structure according to claim 38, 
wherein said connecting rod is formed such 
that both end portions of said connecting rod 



are cylindrical and an inner circumferential por- 
tion of said connecting rod is serrated. 
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